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(54) Dark colored absorbent articles 

(57) The present invention relates to dark colored 
absorbent articles, such as pantiliners or sanitary nap- 
kins. More specifically, dark colored absorbent articles 
are disclosed comprising an apertured topsheet, an un- 
derlying layer visible through the apertures of the top- 
sheet and a backsheet, wherein both the topsheet and 
underlying layer have a L Hunter value of less than 60. 
Preferably the topsheet, the backsheet and the under- 
lying layer have the same color (e.g., black). 
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Background of the Invention 

a hygienic condition. This conventionally Tsutt^Tn wh^^ h ^T '"^"^ ^'^ ^"^'^ = communicating 

« historicallypredominantunderga2nS|<^^fnw^^ "^^'^ ^i'* «' the 
White pantiiiners or White sanitary naX a e n^^^^^^^^ 

[0004] Very recently fashion led rmen ml frl« T' l" -^ergarments. 

been dictated not only by fashion Itself bu^alL as / T T '^'^'^^ 'undergarments. This has 

cency and allows theUor of thetnl^^ln o be^^^^^^^ °' '^'^"^'^ = -«ain translu- 

dergarmentsorT-anga-Slips-havebecoLwrde yusedS^ '"^ '^""^ 

s.J..ngasarepart.,arly.sed.^ 

rd^u^srd"p^:i;rs:i^: 

artictes (under the assumptton mat modem clominTcan b^nslucC ' '°" °' °' ^"^'^ 

srnttS\s^rret;rnri^^^^^^^^^ 

the outside Of the undergarment and ior^ri visib L Lnr^^^^^ °' °" P"'P°^ ""^ 

[0007] sanitary towels comprising an S^enrmatrSand a ba^^^^^^^^^ °?/ h T'"^ undergarment, 
is Skin tone cotoured are disctosed in Fl Sil6:7lZTZlTT,fi!f"^^^^ 

DE 19821821 to Buetow Geb Wantulla discloses VanHlinL.^hM . J ^""^ ^^"^^ ^l*'" 
diagonal line. They are preferably prrducS?nTvSrordi^^^^ 

these pantiliners might be colored ^ ^psheet and the backsheet of 

absorbent cores in dark coloSi,St a"^^^^^^^^ 
withtheneedofdiscretfoninuseof^Sarttetefas^h^^^^^^^^^ 

colored topsheet. ' '''^ "^"'"^ '^"'^'^ ^'^'"le through the apertures of the dark 

to provide absorbent articles, particularsantet,^oS.^r^^^^^^^ " ^^ '^^her object of the present invention 
are not easily recognizable on dark ^S^dlSLl^^^^^^ ^'f' '"^'^^ '^^^ w°rn they 

they are v.om. which are simple and Se^^o mS mSSilre ' ' """" -^''^^ 

iZllb^e thXrhet;^^^^^^^^^^ r^""^ ^" - -''-'Ving 

have a color L Hunter value of l4s han S) p'efeiblv the d^ffl ' 7Z "'«'«"y"'9 '^y*^ 

sorbent article of the present invention ^^^0 tirLlSfn^ I T"^'"^ '^'""^'^ ^ °' «"«^« ^b- 
hanced discretion in use. especialSn mor^SZa,! """^^'^ P^°vides en- 

her undergarment. ^ "'^'^ °' *f ere the woman may have to remove 

secretions, urine tost and/or menstruat^n wi be m^ked by the lUln^T"' "TT-' "^^ ^^9'"^' 
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when both the topsheet and the underlying layer have a L hunter value of less than 30 and are preferably of black color. 
[0013] In one embodiment herein the absorbent articles of the present Invention might comprise in their absorbent 
core odor control materials like for instance active carbon, which is from far one of the most active and cost effective 
odor control material. This odor control material was traditionally not desired in conventional hygienic white absorbent 
5 articles due to its inherent black color. Active carbon (also called charcoal) might advantageously be used in the dark 
colored absorbent articles of the present Invention especially the black ones, without impairing on the comfort and 
discretion of the article. 

Summary of the invention 

10 

[0014] The present invention encompasses an absorbent article comprising an apertured topsheet, an underlying 
layer visible through the apertures of the topsheet and a backsheet, wherein the topsheet and the underlying layer 
independently have a L Hunter value of less than 60, when defined according to the Hunter Color system as described 
hereinafter. 

15 

Brief description of the drawings 

[0015] The invention is further described with reference to the accompanying drawings. 

[0016] Figure 1 is a top plan view of a preferred black pantiliner according to the present inventbn, the topsheet 
20 facing the viewer (darkness/color not shown). 

[0017] Figure 2 is an enlarged lateral cross sectional view of a pantiliner according to the present invention. 

[0018] Figure 3 is an enlarged lateral cross-sectional view taken along line l-l of Figure 1 . 

[0019] Figure 4 is an enlarged lateral cross sectional view of another pantiliner according to the present invention. 

[0020] Figure 5 is a top plan view of another preferred black pantiliner according to the present Invention, namely a 
25 thong pantiliner, the topsheet facing the viewer. 

[0021] Figure 6 is a top plan view of a black thong pantiliner according to the present invention, the topsheet facing 

the viewer, the topsheet being provided with a series of bonding locations 1 at which the topsheet is bonded at least 

partially to the respective underlying layer in line with the teaching of EP-A-617 602. (darkness/color not shown) 

30 Detailed Description of the Invention 
Definitions 

[0022] "Absorbent articles" as referred to herein are primarily sanitary napkins, pantiliners, or incontinence pads that 
35 are worn in the crotch region of an undergarment. However, articles such as sweat-absorbent underarm pads, nursing 
pads or collar inserts can also benefit from the present invention. It is even conceivable that baby diapers, adult incon- 
tinence diapers, and human waste management devices benefit from the present invention even though they are 
conventionally not worn in conjunction with an undergarment. 

[0023] The term 'disposable' is used herein to describe absorbent articles that are not intended to be launched or 

40 otherwise restored or reused as absorbent articles (i.e., they are intended to be discarded after a single use and, 
preferably to be recycled, composted or otherwise disposed of in an environmentally compatible manner). 
[0024] The absorbent article according to the present invention is conventtonally constructed of three main elements: 
The topsheet, facing the user of the article during use and being liquid pervious in order to allow liquids to pass into 
the article, the topsheet is an apertured topsheet; the backsheet, providing liquid containment such that absorbed liquid 

45 does not leak through the article, this backsheet conventionally provides the garment facing surface of the article; a 
layer underlying the apertured topsheet, said layer being visible trough the apertures of the topsheet Preferably such 
underlying layer is provided by at least a portion of a secondary layer also called herein secondary topsheet and/or at 
least a portion of an absorbent core sandwiched between the topsheet and the backsheet and providing the absorbent 
capacity of the article to acquire and retain liquid which has entered the article through the topsheet. In some embod- 

50 iments as described herein after, the underlying layer might be provided by at least a portion of the backsheet and/or 
by at least a portion of an intermediate layer positioned between the absorbent core and the backsheet. 
[0025] Many absorbent artk^les and constructions, including particular materials, are known in the art and have been 
described in ample detail over time. AH of such materials are useful in the context of the present invention, provided 
that they meet the dark color requirement as defined herein by the Hunter color scale values. Typically this will require 

55 only moderate modification of the material composition while maintaining the majority of the conventional material 
characteristics. In the following, examples of materials, which are particularly beneficial for the use in the absorbent 
articles according to the present invention, are mentioned. Those skilled in the art will readily be able to identify alter- 
native materials, which can also be used in the context of the absorbent articles according to the present invention. 
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S aI2rL";r;:iJ.t;Se^^^^^^^ C.Kness/.ig.,ness o. .he materials of the absort>ent 

technical descripL of the systlriTbe found n an art ^byTs Hunt: ' t TTT'" 

Journal of the Optical Society of America Vol 48 To Qefa? loL n Photoelectric color difference Meter". 

Of cotoronthe Hunter scalesledescSynU?patent30033^^^ 

Hunter Color "L" scale values are unit^ i-,nht rffi ^ Hunter eta!., issued October 10,1961. In general 

color . Since a lighter! o ed nSte^ ^ '^er the 

100 equal units Of division, abso u et^TaStauS^to^^^^^ 

scale (L=1 00). Thus in me^uring HunTc^r JaTue^oT^^^^^^^ ^"^^^ 1"' f ^' ''^^ ^ 
present invention, the lower the 'L' s^l ^Z'^lTrnT^^T """"'"^ ^""'^^ "^''^'"^ ^ 

srcoCrdirrrivrs^^^^^^ 

a^ri^rar^^cS^^^^^^^^^^^ 

<x,y,2) and specifically f a' b* "'"^erted into a numerical code. This system Is based on three dimensions 

Snd^te^c^ r^^i^r r^^^^^^^ (° = ^'ac, 100 = white, a- and b" 

represents the axis yeL/biueln-b ! b - bl-J ° " '""'"^ 

10032] Any color is Klentified by a unk,ue AE value, which mathematically expressed by the equa«on: 

[0035] It IS to be understood that thri rntrvalueV ' h " , ^a"^« be determined. 

on the materials of interest (e.g torshee, orTacIsSt n T\ T '^"''^'^ '"^^'^ 

that upon additional layering of t e samelteSa^^fadl^^^^^^ '"^"^ °^ "^"^ "P"" ^^f- 

constant, indeed the L HunL value and ri a^^^^^^^^^^^ 

Which the material is disposed in meinst^^^^^^^^^ 

Of for example the apertured tops^e^ ^ IZZLlT ' """'^^ ^^'^^ 

upon itself several times before measunvTa i?rHunr?«l h superposed or a layer thereof is folded 

layering or folding, this later opeXn is^rmed arneedL Jnn"'"' ""T"" '"""""^"'^ ^^ain after additional 
value does not change any mo^re. Th^ iT^ZTe ^.TinriSl^S;""' '^'"'^ " '""'"^ ' """''^ 



Topsheet 
[0036] 



SlvLrsretm^e"^^^^ 

topsheet is typically from 1%to50%Tenbivfrom^^^^^ 

from 20% to 35%. Preferably from 5/o to 45%, more preferably from 10% to 40% and most preferably 

and hydroformed ther^asl^lt ZusT^^^^^^^ 

plastic scrims. '®''^'a'®«' f°ams, reticulated thermoplastic films; and thermo- 
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1982; U.S. Patent 4,342,314 (Radel. et al.), issued August 3, 1982; U.S. Patent 4.463,045 (Ahr et al.), issued July 31 , 
1984; and U.S. 5,006,394 (Baird), issued April 9, 1991. Particularly preferred microapertured formed film topsheets 
are disclosed in U.S. patent 4,609,518 (Curro et al). issue September 2, 1986 and U.S. patent 4,629,643 (Curro et al), 

issued December 16, 1986. 

5 [0040] A formed film which is suitable for use herein is a black polyethylene apertured formed film, black CPM DH€> 
code 45105/99 available from BP Chemicals, Wasserburg-Germany. 

[0041] The body surface of the polymeric film topsheet can be hydrophilic so as to help liquid to transfer through the 
topsheet faster than if the body surface was not hydrophilic. In a preferred embodiment, surfactant is incorporated into 
the polymeric materials of the formed film topsheet such as is described in PCT Publication No. WO93/09741, "Ab- 
10 sorbent Article Having A Nonwoven and Apertured Film Coversheet" filed on November 19, 1 991 by Aziz, et al. Alter- 
natively, the body surface of the topsheet can be made hydrophilic by treating it with a surfactant such as is described 
in the above referenced U.S. 4,950,254. 

[0042] Other suitable apertured topsheet.for use herein are made of woven or nonwoven materials or knit materials. 
Such materials might be comprised of natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polymeric fibers 

15 such as polyester, polypropylene, or polyethylene fibers) or from a combination of natural and synthetic Hbers. 

[0043] Particularly suitable apertured topsheet for use herein are nonwoven topsheet. Suitable nonwoven materials/ 
layers Include fibrous nonwoven materials/layers formed by a carding process or a spunbond process or meltblown 
process whereby molten polymeric material is extaided through a die, attenuated to lengthen the extruded polymer 
into fibers and decrease the diameter thereof and is subsequently deposited on a forming surface. Methods of forming 

20 such nonwoven materials/layers are known to those skilled in the art. Polymeric materials suitable for use in forming 
such fibrous nonwoven materials/layers include polyolefins such as polyethylene and polypropylene, polyesters, ny- 
lons, ethylene vinyl acetate, ethylene methacrylate, copolymers of the above materials, block copolymers such as A- 
B-A block copolymers of styrene and butadiene, and the like. 

[0044] A conventional nonwoven material, which is suitable for use herein, is a black spunbonded polyethylene layer 

25 commercially available from BBA under code name T27CXC. 

[0045] Beside the conventional nonwoven materials described herein before, the apertured topsheet for use herein 
can be made of conventional nonwoven materials typically provided by any process mentioned herein before like 
spunbond process, into which additional apertures can be formed by any conventional method known to those skilled 
in the art for this purpose after the nowoven materials have been formed per se. 

30 [0046] In yet a preferred embodiment herein the apertured topsheet comprises an apertured polymeric film, prefer- 
ably an apertured formed film, together with a nonwoven outer layer (the nonwoven layer being directed towards the 
wearer surface). Typically the nonwoven layer is disposed onto the apertured polymeric film in a discontinuous way 
so that at least the region where liquid is expected to be discharged onto the absorbent article is free of the nonwoven 
layer. Indeed, it is particularly preferred that the topsheet be a so-called hybrid topsheet in which the wearer contacting 

35 surface is provided in its longitudinal center by an apertured polymeric film while a region not including the center is 
provided with a non-woven such as e.g. the high loft non-woven or other non -woven which does provide particularly 
skin friendliness. Such topsheets have been disclosed in EPA-523 683. EP-A-523 719. EP-A-612 233. or EP-A-766 
953. Figure 1 illustrates a pantiliner 1 with such a preferred topsheet comprising a nonwoven outer layer 2 and an 
apertured polymeric formed film layer 3 (apertures not shown). The nonwoven outer layer 2 has an opening 20 posi- 

40 tioned in the central zone of the wearer facing surface of the absorbent article. The opening 20 is provided in the 
nonwoven outer layer 2 as a passageway for body exudates to be deposited directly onto the apertured formed film 
layer 3 to take advantage of its superior fluid handling properties so that fluid wilt rapidly pass into the absorbent core. 
Typically the nonwoven outer layer 2 comprises two strips 21 , 22. spaced apart on top of the apertured formed layer 
3 so that the spaced region between the strips 21 , 22 forms the opening 20. The two layers can be continuously, 

45 partially or intermittently bonded together. In a preferred embodiment the nonwoven outer layer and apertured formed 
film layer are spot-bonded at a plurality of positions of the strips 21 and 22 with a heat bond 23. The heat bonds 23 
provide an embossed seal pattern that can also convey an aesthetic effect in its pattern design, e.g. undulated lines. 
[0047] The apertured topsheet herein can be made from a nonwoven or woven material or a polymeric film. Such 
films and nonwovens or wovens can be made for example from polymers such as polyethylene or polypropylene com- 

50 positions. Conventionally such polymers have been provided with a coloring material such as titanium dioxide to provide 
a white opacity. Simply using other coloring materials (e.g., dyes, pigments and so on) namely dark cobring materials 
(tike black, navy bleu, gray and the like) provides a dark colored film or nonwoven. The use of other coloring materials 
instead of titanium dioxide so as to meet the L Hunter values for the materials to be used herein, has the advantage 
to not cause any substantial material change. Also selecting particular coloring materials to be used in the material 

55 from which the topsheet can be made also provides the additional benefit of better material characteristics (besides 
less costs and a reduced environment burden). 

[0048] It is to be understood herein that any conventional method known to those skilled in the art to provkJe darf^ 
colored apertured topsheet (i.e., material meeting the L Hunter value requirement herein) is suitable for use herein. 
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carbon-based pigments. T27CXC. Both these black materials are obtained by using 

20. in the embodiment herein whSKS, SeTa reTs^'frme to^^^^^^^ n^" '° "^^^ '^^^ 
together With a nonwoven outer layer, all the layeSLSmitS, tL '^ ^ ^ ^" ^P*"*"'^ P'^'^"'^"^ '«V«' 
of the different layers/materials of L topsliet isThL sa^ ^ P«fe«bly the L Hunter value 

preferably less than 15 and mosTprS^Tess th^'l^^^^^^^ 

of «ie topsheet match each other (are thelm: (SllteTEr ' °' '^Vers/materiais 

ScoLrjtT""''"'"'*'"^^^ 

CedsirttJ^^^^^^^^^ 

likely due to thefactthattheoarbon-typeSr^m namelv^^ benefit is most 

base material, thereby delivering a fuzzierfl^hed Sa whilh'r^^^ '""""""^ the bonding of polymer 

embodiment of the Indention, the absoS alies havrJ TaT^^aZ'" " """'^ ^ P'«'«^^«^ 

vided by the presence of carbon-type piqment like oran^r^ dark colored nonwoven topsheet wherein the color is pro- 

topsheet Wherein darkness is provTded b^^^^^^^^ 

undergarments are considered Ja^ rJoTe SSe ""^ """^ "^'^^ '^'^ 



Backsheet 



irintirrr:^^^^^^^^^ 

Preferably the backsheet is impeTous to ZS^! ^Ttlnt undergarments, 
thin plastlcfllm. although other fleSquiX matS:ra sotr^ri" " '^.^ "^"''^'"^ ""^ ' 

refers to materials that are compliant and will rLdilv ^«nfn t f . ' ^ "'^ ""^xlble" 

The backsheet preferably also can have eSiL Sa^r?/^^^ ^ "'"^ ^'"^ °' ^"-"^^ "ody. 
10055] The backsheet Lncomorisn^^in^n ^^'"^'""^''^''''''""^^ 

polyethylene or Polypr: ?e;eT^mp^^^^^^^^^ - thermoplastic films of 

Conventionally absorbent articles comprise a baSeefoS SlveSi^X k ''"'^l'""'^'^' °' ""^^ "'^'^'^ 
mm to about 0.051 mm oacKsneet or a polyethylene film having a thickness of from about 0.01 2 

fSnsir^atrrouu^^^^^^ 

Thebacksheetcanaisocomprirlr^than^^^^^^^ 

by at least 2 or 3 layers of a different o the same mSf f I V° '^P'^** "''^'^ ^ 

breathable backsheet are preferred " ^^'"'"'^^ '^^^'^ '°""'n9 together the 

Kre'prrfb'; l^s t^a^ ^eirmotn^^^^^ ^ ^ °' 

difference of L Hunter value AL betTenThe biShS and he ton, h r ?' ''^f ""'^ ''^^'^^^'"y 
„ab.ylessthan10.Pre.rab.ythebrh2rSL^^^^^^^^ 

a.preS;;rssraXr^^^^^ 

hj.;«same.,or0.e..same..>.ha;thetopUrX^^^^^^ 

!nrL, crje 'Sded zT^'S^^'ss:^ ;r f^^^'' r ^^'^^ "^'^^^^-^ -^^^ p^-^-'c 

-Skilled in th^ltthedarkr^t^err^^^^^^^^^^ 
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topsheet. 
Undertying layer 

5 [0060] The absorbent articles of the present invention comprise as an essential element an underlying layer visible 
through the apertures of the topsheet. 

[0061] The underlying layer has an L Hunter value of less than 60, preferably less than 50, more preferably less than 
40, even more preferably less than 30 and most preferably less than 20. The difference in L Hunter value AL between 
the tospheet and the underlying layer is typically less than 20, preferably less than 15, more preferably less than 8, 
10 even more preferably less than 5, and most preferably less than 3. Preferably the L Hunter value of the underlying 
layer is the same as those of the topsheet or less than the L Hunter value of the topsheet. 

[0062] In a preferred embodiment the difference in color value AE between the tospheet and the underlying layer is 
less than 40, preferably less than 30, more preferably less than 20 and most preferably less than 10. In yet a preferred 
embodiment the cotor of the underlying layer is the same as those of the topsheet (i.e. , same AE), preferably black color. 

15 [0063] The underlying layer can be provided by a single layer/material or by a plurality of layers/materials. Importantly 
the underlying layer visible through the apertures of the topsheet is provided by any material directly adjacent to the 
topsheet and visible through said topsheet. Thus the underlying layer might be provided by different materials/layers 
in the instance where one single layer/material does not extend through the entire surface adjacent the topsheet. 
[0064] As for the topsheet and backsheet any conventional method known to those skilled in the art for providing 

20 dark cobred underlying layer is suitable for use herein. 

[0065] In one embodiment of the present invention the underlying layer is provided by at least a portion of a secondary 
layer (also called secondary topsheet). Such a secondary layer might be manufactured from a wide range of materials 
such as woven, nonwoven materials, polymeric materials such as apertured formed thermoplastic films, apertured 
plastic film, hydroformed thermoplastic films, porous foams, reticulated foams, reticulated thermoplastic films and ther- 

25 moplastic scrims. Any material described herein before for the topsheet can be used for the secondary layer 

[0066] In a preferred embodiment, the underlying layer is provided by a secondary layer, this secondary layer pref- 
erably underlying the apertured topsheet on the entire surface thereof, i.e.. the secondary layer extends to the periphery 
of the topsheet so that the secondary layer underlies the topsheet on the entire surface of the topsheet. This secondary 
layer is positioned between the absorbent core and the apertured topsheet like for example an apertured polymer film 

30 and/or nonwoven. In this preferred embodiment the secondary layer is able to mask any further underlying layer what- 
ever its color, Including for example light colored absorbent core having a L hunter value of 65 or higher, preferably 
more than 70 and more preferably more than 80, like conventional white absorbent core. Advantageously such an 
execution provides in a timely and cost effective manner a dark colored article, with dark colored apertured topsheet 
and underlying layer visible trough the apertured topsheet, which is perfectly discrete in use when used on dark colored 

35 undergarment, without the need of using dark colored absorbent core per se. Indeed process flexibility and raw material 
supply is therewith facilitated and more cost effective. Advantageously such an absorbent article is able to mask any 
bodily fluid, especially menstrual fluid, discharged on it and retained on it in the absorbent core. In such executfon the 
light colored core might extend or not to the periphery of the article and thus be visible on the lateral edges thereof 
underlying the dark colored topsheet and secondary layer. Although such executions where the absorbent core having 

40 a L hunter value of 65 or more (preferably white absorbent core) extends to the edges of the absorbent article and is 
thus visible on the lateral edges of the absorbent article are not the preferred ones for complete discretion, the light 
absorbent core visible on the lateral edges of the article might serve as a visual indk^tor of bodily fluid k>ading and 
hence as an indicator of when to change such a dark colored absorbent article. In other executions the light colored 
absorbent core (e.g., white one) does not extend to the periphery of the article, and thus is neither visible trough the 

45 apertured topsheet, nor at the edges of the articles for perfect discretion in use with dark colored undergarments. 
[0067] Highly preferred underlying layer is a nonwoven secondary layer. The nonwoven secondary layer prevents 
'bunching', that is twisting of pantiliner/pad per se, or of the absorbent core in the crotch portion. The inner layer of the 
apertured topsheet is preferably secured in contacting relation with the nonwoven secondary layer. This contacting 
relationship results in liquid penetrating the apertured topsheet, preferably the formed film, faster than if the apertured 

so topsheet was not in contact with the secondary layer. 

[0068] The material of the nonwoven secondary layer can be the same as the nonwoven topsheet described herein 
before. 

[0069] In another embodiment the underlying layer is provided by at least a portion of the absorbent core. This 
typically refers to absorbent articles without any layer between the topsheet and the absorbent core, i.e., the topsheet 
55 is directly adjacent to the absorbent core. In one execution the absorbent core extends to the periphery of the topsheet, 
thereby underlying the topsheet upon its entire surface. In other executions the absorbent core does not extend to the 
periphery of the topsheet. In such later executions the entire absorbent core provides a part of the underlying layer. In 
such executions the topsheet and the backsheet are joined to each other in the region extending beyond the periphery 
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of the absorbent core. 
[0070] 



- -l. .rrace 0, the tops.eet, .e 
underiying layer in the region exteS ng beSh^pSerof^^^^^^^^^^ "^'^'^ P^^'''^ 

- the backsheet and/or any intermedlate'laye7^e ts trSemS he Id T '^^'""''^ 

some embodiments the underlying layer is provided by 7ZTalTnlfT^l^'?^^^' ^ '^^'"^'^ 

Of an intermediate layer positioned between thrSJorbe c^re aLrh J^^^^^^ ' P°^'°" 

bemadebyanyo,themater.,Known.othosesKi.ri:r;;S:rn^^^^^^^^^^ 

Absorbent core 

a Optional Pri mary Fluid Distribution Layer 



therewith. The Pr-ary dLbution 7ayXuKodytid fo/S^ --munication 
of fluid through the primary distribution la^^rs mai„S S .h!?. ! ^ '^e storage layer. This transfer 

the longitudinal and transverse directions of tSlT ^ ^ ""^^ ^^ng 



b. Optional Secondanr Fluid n istributton Lay er 



ElayrjolCdl^K^^^ 

this secondary distribution layer is to readily a^i re bSl SUmThf <=ommunK:at.on therewith. The purpose of 
along the longitudinal and transverse direction^ZaSbeforIr„? ".'T^ ^""^ '^'^'"""^ it 

the fluid capacity of the underlying storageTa^er^ SruSS ^'^'^ "^'^^ 

c. Fluid Storage Layer 



tangular, oval, hourglass asymmetric eteranH^l^ manufactured in a wide variety of sizes and shapes (e.g., rec- 
sanitary napkins and otSToSarSK Hs c^LtiTn^ °' IMd-absorbent materials comLly used in 

Examplesof other suttableabsorbeJlaSfnclud^crj^cet? """"'T '^'^"^ « 

(such as those described in U.S. Paterr r2 7 445 iZ^^^^ 

(that is. fibres having intra-fibre caS,^ chaLls su^h a^To Jr^^ e.aLon Junes. 1993). capillary channel fibres 
Thompson, et al. on April 6. 1993) absXberoims Tsu^il Th T'^ ''^'^ ^ 

to DesMarais. et al. on November J, 1 993 and U S pi ent No S f^'^ll ""n' '^^^^ 
1993), thermally bonded airlaid materials (Lh as th^i ^J^^ DesMarais. et al. on December 7, 

08/141.156, entitled "Catamenial Ab^^SSSri HavT^^^^^^^^^ ^PP"^^''°" 
l^enstrual Fluids and Their Use In Catamen al Pat ^v^no m^nl^^^^^^^^ .T'' ""P^"^^'' "^"'"'"9 

et al. on October 21, 1993). absorbent ^s fvnSir rt ^"f "'^'^ "^""^ 
gelling agents, peat moss, issue includirjiue wrtrfnH^ T"- ^^^^'^^^-fommg polyme 

nations of materials. Suitable fluid storaaeTjl^ ' °' ^^'^^'ent materials or combi- 

0 598 823 and 0 598 834. St^TabS o Toe 3 Z T ^"'''^^ '^PP'"=^'»"« ° =98 833; 

or gelling agents comprised thereLleen ar^dS 'ssue laminates with particles of superabsorben 

95/17868. reoeiween are descnbed in International Patent Applications WO 94/01069 and WO 

Sogl,-.^uT;:rbe^^^^^^^^^^^^ - selling materials usually referred to as "hy- 

with aqueous fluids, especially bcS^SslS^S ,.!^^^^^^ 

terials are 'ypically i^able JaSb ng ar^^^^^^ 'f^'T ''"^ ^''-^"-^ galling ma- 

such absorbed fluids under moderate pLurirCrabi^rn, ' ""f f ""^ ^'^ ''^^'^ °' '^^'^^ 

P sures. Tnese absorbent gelling materials are typically in a granular form of 
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discrete, non-fibrous particles. However, according to the present invention these super-absorbent gelling materials 
can also be provided in non-granular form too, preferably in a fibrous form. 

[0077] In the fluid storage layer these absorbent gelling materials can be dispersed homogeneously or non-homo- 
geneously in a suitable fibrous matrix also referred to as carrier. Suitable carriers include cellulose fibers, in the form 
of fluff, such as is conventionally utilized in absorbent cores. Modified cellulose fibers such as the stiffened cellulose 
fibers can also be used. Synthetic fibers can also be used and include those made of cellulose acetate, polyvinyl 
fluoride, polyvinylidene chloride, acrylics (such as Orion), polyvinyl acetate, non-soluble polyvinyl alcohol, polyethylene, 
polypropylene, polyamides (such as nylon), polyesters, bicomponent fibers, tricomponent fibers, mixtures thereof and 
the like. Preferred synthetic and man-made fibers have a denier of from about 3 denier per filament to about 25 denier 
per filament, more preferably from about 5 denier per filament to about 16 denier per filament. Also preferably, the fiber 
surfaces are hydrophilic or are treated to be hydrophilic. The storage layer can also include filler materials, such as 
Perlite, diatomaceous earth, Vermiculite, etc., that lower rewet problems. Further the storage layer may comprise a 
binder including but not limited to Latex binders which can be sprayed as an aqueous solution onto the surface of the 
storage layer prior to curing. 

[0078] If the absorbent gelling materials are dispersed non-homogeneously in a fibrous matrix, the storage layer can 
be locally homogeneous, i.e. have a distributfon gradient in one or several directions within the dimensions of the 
storage layer. Non-homogeneous distribution thus includes e.g. laminates of the fibrous carriers enclosing the absorb- 
ent gelling materials. 

[0079] Preferably, the storage layer comprises from 5% to 95% absorbent gelling materials, preferably from 5% to 
50%, most preferably from 8% to 35%, absorbent gelling materials. Further the storage layer can comprise from 5% 
to 95% carrier fibers, preferably from 95% to 50%, most preferably from 92% to 65% carrier fibers. 
[0080] Suitable absorbent gelling materials for use herein will most often comprise a substantially water-insoluble, 
slightly crosslinked, partially neutralized, polymeric gelling material. This material forms a hydrogel upon contact with 
water. Such polymer materials can be prepared from polymerizable, unsaturated, acid-containing monomers. Suitable 
unsaturated acidic monomers for use in preparing the polymeric absorbent gelling material used in this invention include 
those listed In U.S. Patent 4,654,039 (Brandt et al), issued March 31, 1987, and reissued as RE 32,649 on April 19, 
1988. Preferred monomers include acrylic acid, methacrylic acid, and 2-acrylamido-2-methyl propane sulfonic acid. 
[0081] Whatever the nature of the basic polymer components of the hydrogel-forming polymeric absorbent gelling 
materials, such materials will in general be slightly crosslinked. Crosslinking serves to render the hydrogel-forming 
polymer gelling materials substantially water-Insoluble, and cross-linking thus in part determines the gel volume and 
extractable polymer characteristics of the hydrogels formed from these polymeric gelling materials. Suitable crosslink- 
ing agents are well known in the art and include, for example, those described in greater detail in U.S. Patent 4,076,663 
(Masuda et al), issued February 28, 1978. Preferred crosslinking agents are the di- or polyesters of unsaturated mono- 
or polycarboxylic acids with polyols, the bisacrylamides and the di- or triallyl amines^ Other preferred crosslinking 
agents are N,N'-methylenebisacrylamide, trimethylol propane triacrylate and triallyl amine. The crosslinking agent can 
generally constitute from about 0.001 mole percent to 5 mole percent of the resulting hydrogel-forming polymer material. 
More preferably, the crosslinking agent will constitute from about 0.01 mole percent to 3 mole percent of the hydrogel- 
forming polymeric gelling material. 

[0082] The slightly crosslinked, hydrogel-forming polymeric gelling materials are generally employed In their partially 
neutralized form. For purposes of the present invention, such materials are considered partially neutralized when at 
least 25 mole per-cent, and preferably at least 50 mole percent of monomers used to form the polymer are acid group- 
containing monomers that have been neutralized with a salt-forming cation. Suitable salt-forming catfons include alkali 
metal, ammonium, substituted ammonium and amines. This percentage of the total monomers utilized which are neu- 
tralized acid group-containing monomers is referred to herein as the "degree of neutralization." 
[0083] While these absorbent gelling materials have typically been disclosed in the prior art in granular form, it is 
possible too in the context of the present invention that the absorbent gelling material is in a non-granular form for 
example as macrostructures such as fibers, sheets or strips. These macrostructures can be prepared by forming the 
particulate absorbent gelling material into an aggregate, treating the aggregated material with a suitable crosslinking 
agent, compacting the treated aggregate to densify it and form a coherent mass, and then curing the compacted 
aggregate to cause the crosslinking agent to react with the particulate absorbent gelling material to form a composite, 
porous absorbent macrostnjcture. Such porous, absorbent macrostructures are disclosed, for example, in U.S. Patent 
5,102,597 (Roe et al), issued April 7, 1992. 

[0084] According to a particularly preferred embodiment of the present invention the absorbent core comprises only 
one layer, preferably one fluid storage layer. 

[0085] Any method known to those skilled in the art for coloring materials might be used too for coloring absorbent 
core, including pigmenting the material, dying the material and/or color printing the material. 
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d. Optional Fibrous Layer 



[0086] An optional component for inclusion in the absorbent cores according to the present invention is a flbrn..c 
ayer adjacent to, and typicaily underiying the storage layer. This underlying fibrous layer SJ^^^^^^^^^^^^ prov£°^^^^ 
same function as the secondary fluid distribution layer. ^ouiu lypicaiiy proviae me 



e. Other Optional Components 



S H*."°'^f ' cof^Ponent whteh can be included in the absorbent core according to the invention and preferably is 

|M89] Active carbon is the preferred odor control agent for use in the dark colored absorbent articles accordino to 
the present mvenfon hke bbck one. as this material provKtes outsmnding odor control propertl 21 low ^ 

Physical cha racteristics of absorbent cores 

[0090] Absorbent cores are usually non extensible and non-elastic, however, they can be rendered extensible and 
Srlfr °V'' """'"'''^ *° elastic charact;ristics. The teTrS "eSnsTwe" S^^^^ 

he einafter refers tcastructure Which under external forces such as those occurring duri 

ouhejorces or .n the d,rect«n of a component of the forces in cases where on'ly moSo dlre^o^! eJiens'S Is 

ELtr«ft« III "f ^ ^^'^'r^^^^r refers to extensible structures which return at least partially to their 
mbal state after the forces causing the extension cease to be exerted. Absorbent cores can be corruga^S llZ 

[0092] The absorbent cores should preferably be thin. A thickness of less than 5 mm preferably less than -i mm 
Absorbent article design 

'^'^ ""^'^ ^ '""''^'^'^ ^""^^ beneficially in the context of sanitary nankins 

S S ' °' " '^^-S"- ^■'^^ - a sub-form o a sanS^naS; 

HhK ?H ' "f "^'^ ''""^ ''^""'^ '^""^'^ "^P''"^ °' P^^'y ^ ««'ted thong liners, are partSaTly sSSId 

Optional co mponents of the absorbent article.^ 

EL nrn?"? ^" "^"Z"^''*'" ^^''^'^^ °' Present inventton can comprise all those components typical for the 

;rp:rnrn?so^^^^^^^^^^ 

feS^!ion<£S,er2l,?^^^^^^^^ 

[0095] If present the wings preferably match the color of the remaining article. In fact an article deslan in which the 
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napkins, or they can be integral with the materials of the absorbent articles, e.g. by being integral extension of the 
topsheet, the backsheet or a combination thereof. If the wings are attached then they can be attached in a basic outward 
pointing position or already be predisposed towards their in-use position, i.e. towards the longitudinal centerline. If the 
wings are Integral extensions of the topsheet or the backsheet or both then they are provided with the same L Hunter 

5 value and preferably color as these materials. 

[0097] In general, all typically used components in absorbent products can also be comprised in the absorbent articles 
according to the present invention as tong as the absorbent articles meet the L Hunter value criteria as set In the claims. 
[0098] Most preferred absorbent articles will comprise a fastening adhesive for attachment. In the case of sanitary 
napkins, pantliners or thongliners a so-called panty fastening adhesive Is preferred to be present on the backsheet for 

10 attachment to an undergarment. However, for sweat pads, e.g. underarm sweat pads, either attachment to an adjacent 
garment or attachment to the skin of the wearer directly can also be considered. Of course, such direct skin attachment, 
which is conventionally provided by water gel, hydrogel or oil gel based body adhesives, can also be used in sanitary 
napkins or body liners (in contrast to pantiliners). 

15 Examples 

[0099] Examples of pantiliners according to the present invention are as following: 
Optfon 1 

20 

[0100] The pantiliner (as illustrated in Figure 2) comprises: 

- as the topsheet, a black apertured polyethylene formed film 3 having holes of 0.2 square millimeters and holes of 
1 .6 square millimeters, the open area of the apertured formed film being about 32% (black CPM DM®, code name 

25 45105/99 available from BP Chemicals, Germany), 

as the underlying layer, a secondary layer 4 made of black nonwoven spunbonded polyethylene extending on the 
entire surface of the topsheet (code T27CXC commercially available from BBA, Linotec), 

30 - a spiral layer of adhesive (H21 28®, available from Ato Rndley) (not shown), 

- a white absorbent tissue core 5 with 10% super absorbent fibers (code GH.100.ia04, basis weight lOOgsm com- 
mercially available from Concert GmbH, Falkenhagen-Germany), 

35 - a spiral layer of adhesive (PM1 7®, available from Savare) (not shown), 

- as the backsheet, a polyethylene micro embossed film 6 with black pigments type ST 700. commercially available 
from Britton Taco Ltd. Winsford Chesire UK 

40 - stripes of panty fastening adhesive (HL1 461 , available from Fuller, Luneburg-Germany) ) (not shown) and release 
paper 7. 

Option 2 

45 [0101] The pantiliner (as illustrated in Figure 3) comprises: 

as a topsheet, a black apertured polyethylene formed film 3 having holes of 0.2 square millimeters and holes of 
1 .6 square millimeters, the open area of the apertured formed film being about 32% (black CPM DM®, code name 
45105/99 available from BP Chemicals, Germany), together with black nonwoven spunbonded polyethylene outer 
50 layer 2 (code name T27CXC commercially available from BBA, Linotec), 

as the underlying layer, a secondary layer 4 made of black nonwoven spunbonded polyethylene extending on the 
entire surface of the apertured polyethylene formed film layer 3 (code T27CXC commercially available from BBA. 
Linotec), 

55 

- a spiral layer of adhesive (H21 28®, available from Ato Findley) (not shown in Figure 3), 

- a white absorbent tissue core 5 with 10% super absorbent fibers (code GH.100.1004, basis weight lOOgsm com- 
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mercially available from Concert GmbH. Falkenhagen-Germany), 
- a spiral layer of adhesive (PM17<B). available from Savare) (not shown in Figure 3). 

' atSiT^^^^^^ ^"'^^^^ -^"^^ Luneburg-Germany) (not shown in Figure 3). 

Option 3 

[0102] The pantiliner (as illustrated in Fgure 4) comprises: 

■ xsSi^S'^craKc^^^^ 

45105/99 available from BP Chemicals GerSyTS^^^^^^^^ '"^ ^"""^ '''''' "^^^ 
layer 2 (code r,ame T27CXC commercialiy aStilS S Lii^^^^^ 

the periphery of the absorbent^nTunc^^r lincT.r? VT'^' '"S*"" '^y«"d 

extends t^yorK. the periphery of the%rorr„T2 ^^oKre^ °' '''^ ' 

a spiral layer of adhesive (PM 1 7®. available from Savare) (not shown in F^ure 4). 

iTe:l7J::T"' "''"'^ ^^^"^"'^ ^-burg-oermany) (not shown In Figure 4,. 

Optfon 4 

35 10103] The pantiliner (as illustrated in Figure 2) comprises: 

■ a spiral layer of adhesive (H21 28©, available from Ato Findley) (not shown), 

- a spiral layer of adhesive (PM17®, available from Savare) (not shown). 

- ;rj;-'P-'Vfasteningadhes.e(HU4e,avai.abiefromFu^ 
Option 5 

10104] The thong pantiliner 10 (as illustrated in Figures 5 or 6) comprises: 



40 



45 
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as a topsheet a black nonwoven spunbonded polyethylene extending upon the entire surface of the pantlliner 
(code name T27CXC commercially available from BBA, Llnotec) 

spiral layer of adhesive (code name H21 28 available form Ato-Findley) 

- as the underlying layer, a full shape one side (top) black colored absorbing tissue core (110 gsm) made of cellulose 
fibers and synthetic fibers (bico PE/PP) commercially available from Duni, extending upon the entire surface of 
the topsheet 

a spiral layer of adhesive (PM 1 7® available from Savare*) 

- as the backsheet, a polyethylene micro embossed film with black pigments type ST 700, commercially available 
from Britton Taco Ltd. Winsford Chesire UK, 

- stripes of panty fastening adhesive (HL1461 , available from Fuller, Luneburg-Germany) and release paper. 

[0105] For all the pantiliners exemplified herein before the topsheet. underlying layer and backsheet have alt an L 
Hunter value of less than 30. 



Claims 

1. An absorbent article comprising an apertured topsheet, an underlying layer visible through the apertures of the 
topsheet and a backsheet, wherein the topsheet and the underlying layer independently have a L Hunter value of 
less than 60. . 

2. An absorbent article according to claim 1 , wherein the topsheet and the underlying layer independently have a L 
Hunter value of less than 50, preferably less than 30 and more preferably less than 20. 

3. An absorbent article according to any of the preceding claims wherein the difference of L Hunter value AL between 
the underlying layer and the topsheet is less than 20, preferably less than 8 and more preferably less than 5. 

4. An absorbent article according to any of the preceding claims wherein the L Hunter value of the underlying layer 
is equal or less than the L Hunter value of the topsheet. 

5. An absorbent article according to any of the preceding claims wherein the difference in color value AE between 
the topsheet and the underlying layer is less than 40, preferably less than 20, more preferably less than 10, and 
most preferably the topsheet and the underlying layer have the same color, typically black. 

6. An absorbent article according to any of the preceding claims wherein the topsheet comprises apertures having 
a pore size of 0.0001 mm to 5 mm. 

7. An absorbent article according to any of the preceding claims wherein the topsheet is a nonwoven and/or an 
apertured polymeric film 

8. An absorbent article according to any of the preceding claims wherein the backsheet has a L Hunter value of less 
than 60, preferably less than 40 and more preferably less than 20 and is preferably of the same color than the 
topsheet. 

9. An absorbent article according to any of the preceding claims, wherein the underlying layer is provided by at least 
a portion of a secondary layer, preferably a nonwoven secondary layer. 

10. An absorbent article according to any of the preceding claims, wherein the underlying layer is provided by at least 
a portion of an absorbent core. 

11. An absorbent article according to any of the preceding claims 9 or 10, wherein the underlying layer is provided by 
at least a portion of the backsheet and/or at least a portion of intermediate layer positioned between the absorbent 
core and the backsheet. 
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" i^"n'rrsri,r,^~ -t-r ^^^^ 

graphite, for improved softness beriefit to the skin ^ °' cart»n-type pigment, preferably 
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Figure ^ 
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